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[54] Name of the invention: the Utility of Astragaloside IV in Preparing for Composite Drugs 



[57] Abstract 



The present invention provides Astragaloside IV, a substance extracted from Traditional Chinese 
Medicine ingredient called astragalus, as well as its preparation method, including the preparation of 
astragalus concentrate, refined astragalus solution and the separation process of Astragaloside IV At 
the same time, the present invention provides the tablets, injection agent, slow release agent, capsules 
and the compound agent made from the raw material of Astragaloside IV The present invention also 
touches upon the application of this extract in treating viral myocarditis. 
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Claims 



1 . The application of Astragaloside IV, an extract from astragalus, in the preparation of the 
composite drug. Astragalus is an ingredient of Traditional Chinese Medicine. 

2. According to Claim 1, this involves the application of Astragaloside IV of Traditional Chinese 
Medicine in the preparation of a composite drug used to treat viral myocarditis. 

3. According to Claim 1 and Claim 2, Astragaloside IV can be used as a raw drug material to 
prepare for a variety of dosage forms, such as tablets, injection agent, slow release pills, capsules, 
and compound drug agent. 



Descriptions 



The application of Astragaloside IV in the preparation of composite drugs 

The present invention involves the pharmaceutical utility of Astragaloside IV, an extract from 
Traditional Chinese Medicine ingredient called astragalus. Specifically the present invention touches 
upon the application of Astragaloside IV in the preparation of composite drugs used to treat viral 
myocarditis. 

Viral myocarditis is a common heart disease in the clinical medicine. This disease is a threat to 
human lives. An early detection and treatment can save lives. As a common treatment drug for viral 
myocarditis, astragalus of Traditional Chinese Medicine used as a complete drug in clinical treatment 
has scored a good curative result. At present, however, the quality control for astragalus injection 
solution is pretty difficult due to a variety of impacting factors. Deposits are easily formed in the 
astragalus injection solution, leading to the loss of curative efficacy. It has been a strong desire of 
clinical doctors and pharmacists to seek an astragalus drug that is stable in quality, appropriate in 
price and efficacious in curative effect. 

Astragaloside IV is an extract separated from astragalus, a common ingredient of Traditional Chinese 
Medicine. Astragaloside IV is a monomeric compound and its chemical compound structure is shown 
as follows: 




The molecular formula C 4 iH 68 0i 4 

The crystal form colorless needle like crystal 

The melting point 309 - 3 1 0°C 

The solubility It has a slight solubility in methanol, but has almost no solubility in acetic 

ether, acetone and water. It has solubility in ethanol when ethanol is heated and it is separated out 
when ethanol gets cold. 



Its infrared spectrum (KBr) cm" 1 is 3510, 3388, 2950, 2870, 1650, 1458, 1380, 1367, 1070, 1047, 
1020, 895. 



The purpose of the present invention is to provide a monomeric compound of Astragaloside IV as a 
raw material in the preparation of pharmaceutical products. 

Another purpose of the present invention is to provide new utilities of Astragaloside IV, that is, the 
new utilities in the preparation of drug forms used to treat viral myocarditis. It touches upon the 
application of Astragaloside IV in the preparation of drugs used to prevent and treat viral myocarditis 
caused by coxsackie virus. 

The present invention prepares for Astragaloside IV by means of the following method and steps: 

(1) Prepare for astragalus concentrate 

Get ready astragalus medical plants, get rid of impurities, slice them into pieces, add in water of ten 
fold volume, let astragalus slices soak in water for 30 minutes, and then stew them for one hour and a 
half, filter them, and preserve the first batch of stewed liquid. Throw in water of eight fold volume to 
the astragalus dregs and stew them for one hour, filter them, and preserve the second batch of stewed 
liquid. Again throw in water of eight fold volume to the astragalus dregs and stew them for one hour, 
filter them, and preserve the third batch of stewed liquid. Then put together all batches of stewed 
liquid, condense the stewed liquid under regular pressure to a concentrate solution of approximately 
2 g raw astragalus drug per ml. 

(2) Prepare for refined astragalus solution 

Throw in ethanol to the aforesaid astragalus concentrate solution to let the ethanol concentration 
reach 70%, stir the solution compound and place it at 2 10°C condition for 48 to 72 hours. Filter 

the astragalus solution, get rid of deposits, retrieve ethanol from the filtered solution, and condense 
the solution to a raw drug concentrate of approximately 2 g of astragalus per ml. Then throw in 
ethanol to let ethanol concentration reach 80%, stir the solution compound and place it at 2 - - 

10°C condition for 48 to 72 hours. Filter the solution and get rid of deposits, retrieve ethanol from 

the filtered solution, and condense the solution to a thick extract. Add in distilled water of 6 to 7 fold 

of volume to the thick concrete, stir and mix them evenly, and place the mixture at 2 - - 10°C 

condition for 12 hours. Filter out any deposits, add in an appropriate amount of active carbon to the 
filtered liquid and boil it for 30 minutes. Let the liquid cool down to the room temperature, filter out 
active carbon and deposits. Adjust the PH value of the liquid to 7.5 by means of NAOH, thus 
obtaining the refined astragalus solution. 

(3) The separation of Astragaloside IV 

Extract three times from the aforesaid refined astragalus solution by means of an equal volume of n - 
butyl alcohol. Put together the liquids from the three extractions to get n - butyl alcohol extract liquid. 
Retrieve the solvent medium to obtain astragalus n - butyl alcohol concrete. 

Dissolve the aforesaid astragalus n - butyl alcohol concrete into a small volume of methanol, throw in 
silica gel for laminar analysis. Stir and mix them evenly, shake the methanol dry above the water bath, 
thus obtaining the liquid like compound between astragalus n - butyl alcohol concrete and silica gel. 

Pour the liquid like compound to the top of a silica gel column, and make laminar analysis of the 
compound by means of silica gel thin film. Wash it out by means of chlorofom / methanol in gradient, 
make laminar analysis by thin film, conbime the parts containing Astragaloside IV, retrieve the 



solvent medium and separate the white solid substance. Re - crystallize the white solid substance by 
means of methanol, let it sit for a while to separate colorless needle like Astragaloside IV crystal. 

Astragaloside IV of the present invention can be used as a drug raw material to be prepared for 
tablets, injection agent, slow release pills, capsules as well as compound drug forms. 

Through animal test, Astragaloside IV of the present invention has been proven to be efficacious in 
curing viral myocarditis on small rats caused by coxsackie B 3 virus, to be able to reduce myocarditis 
area, to alleviate necrosis extent caused by myocarditis, and to improve the heart function. 
Astragaloside IV is proven to protect the heart muscle cells infected by CVB 3 , and is able to resist 
coxsackie virus. 

The animal test method and test results of the present invention are described as follows: 

I. The experimental research into applying Astragaloside IV in treating viral myocarditis on small rats 

caused by coxsackie B 3 virus and the impact of Astragaloside IV on the granular enzyme B 

expressions 

(1) The drug source and drug administration channels 

Astragaloside IV, extracted and purified by the Pharmaceutical Section of Zhongshan Hospital, 
is a colorless needle like crystal substance. It does not dissolve into water. Add Astragaloside IV into 
the water solution with 5% CMC, with a concentration of 1 mg / ml, 2mg / ml, 4mg / ml respectively. 
Astragalus injection solution (provided by Shanghai Fuda Pharmaceutical Co. Ltd., each injection 
tube 4g / 2ml) is given by intragastric administration to small rats on the day they were inoculated 
with virus in the belly. Each administration contains 0.1ml, once a day. The normal comparison and 
virus comparison group small rats are given by intragastric administration water solution with 5% 
CMC. 

(2) Experimental animals and their groups 

Take 120 male 4 - week old BALB / c small rats with a clean grade, and put them into normal 
comparison group, normal + astragalus group, normal + Astragaloside IV group; Virus comparison 
group, virus + astragalus (astragalus injection solution 0.2g) group, virus + Astragaloside IV 0.1 mg, 
0.2 mg and 0.4 mg groups. 

(3) Observe the function of the drug toxicity 

Compare normal + astragalus (astragalus injection solution 0.2g) group small rats with normal + 
Astragaloside IV (0.4mg) group small rats and normal group small rats. Observe their general 
conditions and find out any possible deaths. Kill the experimental small rats a week later, take out 
their hearts, stabilize the small rat hearts with 4% paraformic aldehyde, wrap them up with mineral 

wax and slice them into pieces with each slice thickness of 4 |am, run a HE dyeing examination to 
observe any pathological changes in the heart muscle. 

(4) Set up small rat viral myocarditis model caused by coxsackie B 3 virus 

1. Virus: Coxsackie B 3 virus, Nancy strain, provided by this lab. After Vero cells have multiplied 
the strain numbers, the titer of the virus is 10 10 TCID 50 



2. The experimental animals: Male 4 - week old BALB / c small rats with a clean grade, 
provided by the Experimental Animal Center of Shanghai Medical University. 

3. Animal model preparation: Inoculate bellies of the experimental group small rats with 0.1ml 
viral Eagle liquid which contains 10 5 TCID 50 coxsackie B 3 virus; inoculate bellies of the comparison 
group small rats with 0.1ml Eagle liquid which contains no virus. Observe dietary situations, fur 
color changes and activities of small rats, check to see if there are any deaths. Seven days after the 
inoculation, kill all the small rats, take out their hearts, make a regular check on pathological changes, 
check on hybridization in situ as well as check on immuno histochemical conditions. 

(5) Observe the drug efficacy 

Compare the treatment group small rats with non - treatment group small rats to find out death 
rate, disease rate, the pathological changes, make a quantifiable analysis of the pathological results, 
and compare the area percentages of pathological changes caused by myocarditis of all groups. 

(6) Inspect the granular enzyme B expressions in the heart muscle of small rat by means of immuno 
histochemical method 

The results: 

(I) The drug toxicity function shows a similarity between the normal + Astragalus group and the 
normal + Astragaloside IV 0.4 mg group small rats and the normal comparison group small rats. The 
general conditions of those small rats are fine, with no deaths. No pathological changes in the heart 
muscle are found. 

(II) The pathological changes of myocarditis among small rats are found. Compared with the 
normal group small rats, the conditions of the small rats in the group infected with virus are much 
worse in that they eat less and move less, some small rats have died. The heart pathological checkup 
has found myocarditis occurrences of varying degrees. 



Table 1 shows the comparison results of the pathological changes in the heart muscle of small rat 



Group Sequence No of small rats 




1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


Virus comparison 


1 


0.5 


40 


1 


15 


70 


30 


3 


60 




Virus + astragalus 


3 


5 


0 


30 


10 


1 


50 


8 






Virus + Astragaloside IV 0.1 mg 


25 


1 


0 


1 


55 


3 


7 








Virus + Astragaloside IV 0.2 mg 


0 


10 


6 


10 


i 


20 


1 


1.5 


1 




Virus + Astragaloside IV 0.4 mg 


4 


0 


15 


1 


1 


4 


8 


0 


0 


6 



These results show there is a large constituent ratio of serious pathological change in the heart muscle 
of the non - treatment group small rats, while there is a small constituent ratio of light pathological 
change in the animal heart muscle. The pathological change among small rats in the treatment groups 
of Astragaloside IV 0.2 mg group and the Astragaloside IV 0.4 group is lighter than those in the non - 
treatment group, with p < 0.05. 



Table 2: The frequency and number of the pathological change area in the small rat heart muscle 







Pathological change area 


(%) 


75 - 100 


Total 


Group 


0-25 


25-50 


50-75 






Virus comparison 


5 


2 


2 


0 


9 


Virus + astragalus 


6 


1 


1 


0 


8 


Virus + Astragaloside IV 0.1 mg 


5 


1 


1 


0 


7 


Virus + Astragaloside IV 0.2 mg 


9 


0 


0 


0 


9 


Virus + Astragaloside IV 0.4 mg 


10 


0 


0 


0 


10 



Table 2 shows a downward trend in the pathological change area among the small rats in the 
treatment group, especially in the Astragaloside IV 0.2 treatment group and the Astragaloside IV 0.4 
treatment group, in which the pathological change area in the small rat heart muscle is invariably < 
25%. We can draw a demarcation line on 25% of the pathological change area in the heart muscle, 
and in this way we will be able to calculate both serious and light constituent ratios of the 
pathological changes for all groups. The serious and light constituent ratios of the pathological 
change in the heart muscle in the Astragaloside IV 0,2 treatment group is 9 / 10. Compared with the 
virus comparison group with a constituent ratio of 5 / 4, there is an obvious difference, p = 0.04. The 
constituent ratio of the pathological change in the heart muscle in the Astragaloside IV 0.4 treatment 
group is 10/0. Compared with the virus comparison group with a constituent ratio of 5 / 4, there is an 
obvious difference, p = 0.03. Compared with the virus comparison group, the rest other groups do not 
exhibit an obvious difference in the constituent ratio in the pathological change in the heart muscle. 

(Ill) The examination by means of immuno histochemical method shows a positive ratio between 
the granular enzyme B expressions and the pathological change area. The pathological change area is 
smaller for the treatment groups (the Astragaloside IV 0.2 group and the Astragaloside IV 0.4 group), and 
the granular enzyme B expressions are also low. No granular enzyme B expressions have been found in 
the heart muscle of small rats free from pathological myocarditis. 

II. The effect of Astragaloside IV on the heart function of small rats with viral myocarditis 

(1) Set up the model of viral myocarditis for small rats. After the small rats are infected with virus, 
perform an electrocardiogram exam on the VMC small rats. The exam shows a shrinking FS score in the 
left ventricle, the peak systolic velocity of the blood stream in the main artery is Vp, and the accumulated 
score of blood flow velocity in the main artery is Vi, After an ultrasound check is performed on the 
surviving small rats, they are killed, and a pathological checkup is performed on their hearts so as to 
observe the dynamic changes and pathological changes in all heart function indicators. 

(2) The VMC model of small rats is divided into the Astragaloside IV group, the astragalus group, 
the blank comparison group and the normal comparison group. Seven days after the virus is inoculated 
into their bodies, an electrocardiogram examination is performed on the surviving small rats and a score is 
given to the heart pathology. At the same time, ELISA measurement method is used to determine the 
content of troponin in the blood serum. All small rats are grouped based on their accumulated 
pathological scores, a score < 1.5 indicates a light pathological condition, a score > 1.5 indicates a 
serious pathological condition. An examination of hybridization in situ in performed on the mineral 
wax slices of the mid section of the heart to detect virus RNA, and to calculate the percentage of 
positive signals under the light microscope compared with the total area. 



The results: 



(1) Small rats in VMC group have died. Compared with the normal comparison group their heart 
function indicative figures are low. 

(2) FS, Vp and Vi indicative figures in VMC group are all very low compared with the 
comparison - normal group. This indicates the weakening heart function in the virus - infected group. 
The heart function exhibits an obvious decline in the virus - infected group without being 
administered the drug (p < 0.05). 

(3) The pathological scoring: The comparison - VMC group has a large necrosis area, while the 
Astragaloside IV - VMC group has a smaller necrosis area, mainly showing symptoms of inflammation 
infiltration. The pathological change in the astragalus - VMC group is similar to that of the Astragaloside 
IV - VMC group. The pathological change in the non - treatment group is worse than that of the treatment 
group (p < 0.05). No pathological changes are detected in the comparison - normal group and the 
Astragaloside IV - normal group, with an accumulated score of 0. Compared with the previous three 
groups, these two groups exhibit a distinct difference (p < 0.05). 

These results have ascertained that Astragaloside IV is able to alleviate the extent of necrosis of 
MVC group small rats with myocarditis conditions, and improve the heart function. 

III. Astragaloside IV can protect in vitro viral myocarditis cells 

1. Selection of virus: Coxsachie B 3 virus is selected as a source of infection. Reed method is used 
to measure 50% infection rate (TCID 50 ) in the heart muscle cells of suckling rats. 

2. Prepare and cultivate heart muscle cells: Take Sprague - Dawley big rats (provided by the 
experimental animal department of Shanghai Medical University), and digest cells in a series in the 
heart ventricle by means of 0.1% trypsin. The suspension cell solution thus obtained are purified and 
cultivated. Eagle's MEM of the calf blood serum at 20% concentration is used as a life sustaining 
solution. 

3. Observe the impact of virus on the cultivation of the heart pulsation cells and any changes in 
morphology: Inocluate an appropriate amount of 100 TCID50 Coxsachie B 3 virus to the heart muscle 

cells that show a regular pulsation, let cells and virus absorb each other for one hour at 37°C 

condition, and observe any possible changes. The result shows that two days after the virus 
inoculation, the percentage of heart muscle pulsation declines significantly. CPE changes quickly 
from + to 4+, the cells change to round shape, heap together, showing refraction and shrinking. CPE 

expression method is : + indicating < 25% CPE, 1+ indicating 25% CPE, 2+ indicating 50% CPE, 3+ 
indicating 75&CPE, 4+ indicating almost 100% CPE. 

4. Drug treatment: Place the prepared heart muscle cells into three groups: the normal comparison 
group, the virus comparison group, the virus + Astragaloside IV The aforesaid life sustaining solution is 
only added to the normal group and virus - infected group, while the life sustaining solution of 0.1 mg / 

ml concentration is added to the astragalus treatment group. Put all three groups at 37 °C condition for 
hatching, and observe under the inversion difference microscope and record any changes. 



The observed results show that Astragaloside IV is not only able to improve the percentage of pulsation 
cells infected with CVB3 virus, but also protect the cell form. 

The description of the attached drawings: 

Graph 1 The protection provided by Astragaloside IV for in vitro viral myocarditis cells 



Graph 1 



Drawing description 




Virus + Astragaloside IV treatment Virus + astragalus injection solution comparison 




Virus comparison Normal astragalus comparison 




Normal cells 
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